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Introduction
Trade and investment are engines of growth for Asia and the Pacific. In 2012, the region surpassed Europe to become the world's largest trading region. The general decline in import demand in developed countries continues to fuel the growth of South-South trade, further strengthening the role of Asia-Pacific as most of South-South trade is contributed by this region. Therefore, intraregional exports experienced an increase in the total share of exports of these countries from 40% to 51% in the period from 2000 to 2012 (ESCAP, 2014) .
However, the merchandise trade in Asia and the Pacific in 2015 continues to face significant challenges due to the regional as well as global macroeconomic outlook. ESCAP (2015a) estimated that export receipts of Asian and Pacific economies grew sluggishly, at a rate of 2.5% in 2014, while imports declined by 1.2%.
Growing demand for raw materials and the expansion of the productive capacity of emerging economies have exacerbated the region's high resource dependence, especially in energy resources, such as fossil fuels. The Asia-Pacific region as a whole has increased its share of global commodity imports, across all sectors (minerals and metals, fuels and agriculture) over the last five years (2009 to 2013), from 26% to 30% (ESCAP 2015b and 2015c). The region's rising import bill for energy and commodities worsened its trade deficit, resulting in a net deficit with the rest of the world in 2012 (ESCAP, 2013a) . Thus, growth in energy demand, coupled with the increasing price volatility and dependence on fossil fuels, has made efforts for energy security more challenging than before. Between 2011 and 2013, the import share of petroleum products in the Asia-Pacific region remained at 16%, while the export share declined from 12% to 11%. Furthermore, growing demand has raised the price of energy resources in the last few years. 1 The overall impact of falling oil prices depends on the nature of oil-dependence (oil-importing or oil-exporting) of economies (ESCAP 2015d).
ADB (2014) estimated that net oil importers in the region could see an additional 0.5% growth in 2015 GDP if oil prices remain low. The low oil prices also lowered inflation rates and present opportunities for importers such as Indonesia and India to reform their programs on fuel subsidy. For oil-exporting countries, such as the Russian Federation and other Central Asia countries, growth would be negatively impacted depending on the role of the energy sector in the national economy. 1 With the exception of fall in oil prices. By early 2015 the international oil prices drastically declined 47% and then rebounded in a bit in February 2015. (Source: EIA, 2015).
The Asia-Pacific economies 2 hold vast amounts of fossil and non-fossil energy resources. As a region, it is a net exporter of coal, natural gas (through the pipelines), and electricity, but a net importer of oil and liquefied natural gas (LNG) . Owing to accelerated levels of economic development, internal demand is constantly rising in the region. This increase is not being met with a sufficient rise in production, leading to reduced exports and even higher pressure for imports. Despite holding vast coal and natural gas reserves (figure 1), demand for fossil fuel in Asia and the Pacific is increasingly being met by imports and its trade surplus will be reduced over time. The Asian Development Bank (ADB) expects net imports 3 of fossil fuels (oil, coal, and natural gas) in the Asia-Pacific region to nearly double from 830.5 million ton of oil equivalent (Mtoe) in 2010 to 1,515.5 Mtoe in 2035 (ADB, 2013). Asia-Pacific economies face greater challenges relating to energy security, 4 which is essential for inclusive and sustainable growth. Without greater energy cooperation, building regional connectivity, providing adequate infrastructure and regional integration, energy security will remain a distant objective for many economies. Growing import dependency coupled with emergent regionalism has certainly enhanced the prospects for regional energy 2 For this paper Asia-Pacific economies refer to countries and territories of the five subregions of ESCAP. Please refer to www.unescap.org/about/subregional-activities for more details.
Figure 1: Contribution of Asia-Pacific economies to world fossil fuel resources
3 Net Imports = Imports -Exports. 4 IEA defines energy security as the uninterrupted availability of energy sources at an affordable price. Energy security has many aspects: long-term energy security mainly deals with timely investments to supply energy in line with economic developments and environmental needs. On the other hand, short-term energy security focuses on the ability of the energy system to react promptly to sudden changes in the supply-demand balance. cooperation and integration of the energy sector, which can enhance the possibility of regional energy security. However, due to its diverse nature, such cooperation is confined to national initiatives rather than at a pan Asia-Pacific or a regional level.
The paper examines the prospects for enhanced energy security through regional energy trade and integration. In particular, the paper examines the case of the Part 3 focuses on the analysis of trade of energy under regional frameworks, specifically APTA. This part also provides a broad overview of the existing initiatives for energy cooperation. Despite the genuine interest and efforts taken by certain countries and regions to deepening energy cooperation, much still needs to be done. The case of the Asia-Pacific Trade Agreement is examined to understand the energy demands of APTA members. Based on their demand, the subsequent sections examine how the APTA members can gain from their engagement with the Central Asian economies in their endeavor to energy security.
The paper examines the sources and destinations of the different forms of energy traded by individual members to the Asia-Pacific Trade Agreement and the potential for energy trade between the Agreement members and the individual economies of Central Asia through the regional trade agreement of Asia-Pacific Trade Agreement. It points to mutual benefits from a partnership between members of the Asia-Pacific Trade Agreement and the economies of Central Asia.
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Mongolia has just acceded to APTA and is in a process of ratifying the agreement.
The paper concludes by stating that regional cooperation for achieving energy security collectively is a viable alternative to traditional individual or bilateral attempts and that the Asia-Pacific Trade Agreement is an ideal vehicle in providing energy security through enhanced trade due to tariff concessions to be offered on energy products and also through expansion of its membership to the energy supplying countries.
Trade and energy

Importance of energy trade in Asia and the Pacific
Trade in energy balances the differences in energy resource endowments among countries.
International trade helps to meet the energy demands of an energy-deficient country as it can import the resources, while increasing the national income of energy-exporting countries as well. The extra resources generated from exports can be used to achieve their diversification objectives. In fact, countries with surplus energy resources tend to be highly dependent on energy exports, making it crucial to secure demand in the same way that energy import-dependent countries need to secure their energy sources.
In its World Energy Outlook 2013, the International Energy Agency (IEA) stated that global energy trade had re-oriented from the Atlantic basin to the Asia-Pacific region (IEA, 2013).
As shown in figure 2, the economies in the northern and southern parts of the region are generally energy self-sufficient with the economies in the eastern and western parts more prone to rely on exports to meet their energy needs.
Countries may try to achieve self-sufficiency in secondary (electricity) and refined energy, at the very least, but this endeavor is almost impossible owing to the massive infrastructure costs that such a venture would entail. In addition, availability of the latest technology to limit damage to the environment will be a major challenge for them, as they would need to adopt sustainable energy production and consumption practices. Energy sufficiency does not immediately guarantee equal access of energy across the countries or that power demand would be adequately met due to infrastructure, geography, and other structural challenges.
Hence, promoting and diversifying energy trade arrangements is pivotal to securing energy security to address both external and internal imbalances for any economy. The imports of energy by the Asia-Pacific region have been constantly increasing which is mainly driven by the rise in imports of the East and South Asia economies. Promoting energy trade on preferential terms, therefore, could be one of the steps towards providing a better opportunity for energy security in the region. Addressing these issues would be important for economies in the region in order to strive for the sustainable development goals in the post-2015 era.
Oil trade
Oil is a concentrated energy source of strategic considerations, especially for transportation.
Despite considerable interest in exploring the use of other energy sources for transportation, these initiatives have not taken off on a large scale because of oil's intrinsic advantage over other energy resources; oil is liquid, making it the most economically competitive and convenient energy source. With a 34% share of global energy demand, oil remains the reference energy (Favennec 2011 Oil exports of the North Asia, Central Asia and the Russian Federation 6 represented 15% of the world's total oil exports and 7% of the Asia-Pacific region's total in 2012.
From 2008 to 2012, limited import diversification occurred, with the Middle East and intra-Asia and Pacific remaining the largest sources of ESCAP oil imports, although imports from both regions decreased by 7 percentage points and 3 percentage points, respectively, over that period. The decrease in imports from "traditional suppliers" was offset by an increase in imports from Africa, South America and North, Central Asia and the Russian Federation by 8 percentage points altogether.
Natural gas trade
Natural gas is mostly used in the industrial and electricity-generating sectors to produce heat. It is typically seen as secondary to oil as it is less concentrated. Some 1,100 cubic metres of "gaseous" natural gas are needed to obtain one metric ton of oil equivalent (TOE) (Favennec, 2011 Transportation costs account for a large share of gas prices because transportation only occurs either through a pipeline, or by liquefied natural gas (LNG) carriers-mainly ships, which require a non-interruptible and rigid chain for handling. As a result, trade takes place only through those two modes. Trade by pipeline accounted for 68% of the total trade in 2012. ADB estimates that demand for natural gas will grow by 3.9% per year, reaching 1,463.2 Mtoe in 2035 (ADB, 2013). Furthermore, this projected growth will be the most rapid among all fossil fuels because of gas' lower environmental burden and ease of use.
The Asia-Pacific market for natural gas is not homogenous, owing to the lack of a wellconnected sophisticated pipeline system, such as what has been developed in North America and Europe. Regional connectivity is thus very important for Asia and the Pacific, at least for select subregions. The Asia-Pacific market can be split into three major markets - Central Asia, the Asia-Pacific region is a net exporter of natural gas as far as natural gas trade by pipeline is concerned, with exports mainly heading to Europe.
Natural gas prices
In addition to gas supply, gas prices are also a major concern, which needs to be addressed An ideal situation would be to delink gas prices from oil and move towards gas-to-gas competition. This is seen as a natural trajectory for the Asian gas market to follow. Such a scenario would be further boosted if surplus gas from North America were exported. Using crude oil as a benchmark for gas prices in Asia is not a credible long-term situation as oil prices are frequently distorted by the paper market, making them unrepresentative of market fundamentals. As gas is no longer seen as a direct substitute for oil in power generation, the linking of gas to oil prices is no longer relevant. Artificially maintained high gas prices in Asia negatively affect competitiveness and limit the potential for the market share of gas in the energy mix to increase. This explains why coal is still the dominant energy resource in Asia.
Coal trade
ADB (2013) China, India, Japan and the Republic of Korea are also major coal importers from the region.
Together, they accounted for 58% of the world's total coal imports in 2011 and 87% of the region's total imports. China is expected to continue to be a user of coal in Asia, but based on projections of ADB, growth in demand from the country will slow to 1.4% per year through 2035 as a result of energy efficiency and an increase of other sources in the country's energy mix. Demand for coal in India, on the other hand, will increase steadily, at 3.1% per year until 2035. At the same time, South-East Asia is poised to play a bigger role in the coal trade as certain countries in the region begin to encourage the use of coal to augment energy security, especially Indonesia, which is set to become the fourth largest coal user in Asia and the Pacific by 2035. This means that it could soon follow the path of China and see a marked erosion of its net coal exports.
Cross-border electricity trade
The which is a positive development in terms of regional integration. Unlike trade in primary energy commodities, electricity trade can happen only within welldefined sub-regional markets, due to the specific transmission and distribution requirements.
The bulk of electricity trade in Asia and the Pacific is currently taking place in North and Central Asia, which accounted for 39% of the total electricity trade in the region in 2010.
Substantial electricity trade also occurs in East and North-East Asia, which accounted for close to 29% of the region's total in 2010. Similarly, significant volumes of electricity trade also transpired in South-West Asia and South-East Asia.
The nature of trade is such that it requires adequate infrastructure and a distribution network at and behind the borders. In view of the fact that electricity cannot be stored, most of the countries have tried to bring predictability on supply through State-led buy-back agreements, which are bilateral in nature. Also, the generation of electricity through joint projects (especially for hydropower) has enhanced those bilateral flows. However, at a sub-regional or regional level much still needs to be done to facilitate the dialogue for a regional agreement. On the other hand, energy imports are equivalent to almost 10% of the GDP of India, and more than one-third of its total merchandise imports. Even the advanced diversified East-Asian economies of Japan and the Republic of Korea spend 30% of their total merchandise imports on such energy commodities. As a result, key energy exporting countries are heavily reliant on their fossil fuel energy exports to fuel their economic development, while energy imports pose a considerable burden on the trade balance of major energy-importing countries. It is thus clear that enough opportunity exists to trade in energy within the region. This only requires good connectivity at national and subregional levels for which investments in crossborder infrastructure will be required. At the same time, in order to achieve predictability and sustainability, legally binding commitments by all parties in energy trade and cooperation will be required.
Summary of key energy exporting and importing countries
Regional trade and energy security
In their quest for energy security, countries are engaged in agreements on energy trade.
Most of these agreements are bilateral in nature. Efforts are also taken at a regional level to talk about energy cooperation and security. The regional trade agreements, now an essential part of the international trading system, are also playing an important role in facilitating energy trade for energy security. The RTAs being economic integration agreements can facilitate trade in energy either through the offer of preferential tariff concessions or can have a larger agenda on cooperation and security. In Asia-Pacific region the regional integration efforts have also led to cooperation agreements on energy. ASEAN has an agreement on Energy Cooperation (1986) to ensure and develop the sources of energy in strengthening the economic resilience of ASEAN members. SAARC also has a Framework Agreement for Energy Cooperation (Electricity) (2014) to enhance cooperation in the energy sector to facilitate energy trade, development of efficient conventional and renewable energy sources including hydropower. Energy is a sector for cooperation in BIMSTEC which acts a bridging link between ASEA and SAARC.
Efforts towards energy cooperation and security
In view of the rising energy cost burden on national income and recognition by both energy- 
Energy security and trade implications for regional trade agreementsthe case of the Asia-Pacific Trade Agreement
The Asia-Pacific Trade Agreement (APTA) 8 is the oldest preferential trade agreement among developing countries of the Asia-Pacific region that aims at promoting South-South regional Efforts aimed at achieving energy security through connectivity and integration is being undertaken at various levels. Given the importance of international trade with regard to energy integration, a platform to facilitate trade in energy at a much lower cost is a requisite.
Most countries, even those that are highly dependent on energy, charge import duties and other taxes on imports. This raises the cost of energy to the ultimate consumer and consequently has a spillover effect on other economic activities and development. In order to create a more efficient and cheaper energy trade system, and thus a more secure option, it is important to implement a trade agreement among the countries that are part of shared national, subregional or regional energy supply and demand connectivity. Having preferential terms of trade through some agreement would thus be important for energy security in the long term. In this regard, it is essential to examine if a framework exists in Asia and the Pacific to facilitate energy security through a trade agreement or a new initiative is required on this front. This section aims to examine this.
The Asia-Pacific Trade Agreement applies to goods traded at the regional level. It is open to developing member countries of ESCAP. Currently, there are more than 150 9 preferential trade agreements in Asia and the Pacific. The Asia-Pacific Trade Agreement being reviewed for this report, as it is the only agreement that is region-wide and includes among its APTA members as well as the Central and South Asian economies will benefit if they all join APTA as members and exchange preferential tariff concessions on energy.
In addition to being large exporters of fossil fuels, these Central and South Asian countries possess significant fossil fuel reserves ( figure 14) . As a group, the 11 countries Central and South Asia, 10 possess 14% of global oil reserves, 31% of global gas reserves, and 19% of global coal reserve.
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The CSA grouping includes: Armenia; Azerbaijan; Georgia;Islamic Republic of Iran; Kazakhstan; Kyrgyzstan; Russian Federation, Tajikistan; Turkmenistan; Uzbekistan; and Turkey.
Figure 14: Fossil fuel reserves of key Central and South Asian countries
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Oil Reserves of Key Central and South Asian Countries
Rest of the world 67% 
Gas Reserves of Key Central and South Asian Countries
Electricity trade is also a key issue for participating members of the Asia-Pacific Trade Agreement, as six out the seven member countries ( the Republic of Korea is the exception)
were among the top countries in Asia and the Pacific with the greatest number of people without access to electricity in 2012 ( figure 15 ).
Rest of the world 81%
Russia 15%
Kazakhstan 3%
Others 1%
Other 19% Figure 16 shows the source of gas import in China, India, Republic of Korea, Sri Lanka and Bangladesh where the highest amount of import is in the Republic of Korea and the lowest amount of imports in Bangladesh. Also, while other jurisdictions have the gas imports from several other countries, Sri Lanka has the imports of gas only from Oman. 
Coal Reserves of Key Central and South Asian Countries
Import of gas by APTA members
Import of oil by APTA members
There are several countries which have been the sources of oil import to APTA members but figure 17 shows that the Middle East and North Africa have been the countries with the highest export of oil to APTA member especially to the Republic of Korea. Figure 18 shows the source of coal import to APTA members in 2012 which came mostly from ESCAP member countries especially in China and India. The import of more than 80% of coal to APTA members was from ESCP member countries. In Sri Lanka, the highest coal import was from Indonesia and China was the highest export of coal to Bangladesh. Figure 19 shows the import of electricity for APTA members where the highest import in with Thailand, as well as with the rest of ASEAN is expected to increase.
Figure 17: Sources of APTA members' oil imports
Import of coal by APTA members
Import of electricity by APTA members
It appears that the Republic of Korea is self-sufficient with regard to electricity generation.
This probably explains its high household electricity tariffs as shown in figure 20. Notwithstanding the fact that export diversification for those countries is becoming increasingly important with Europe, as their traditional market, gradually moves towards a renewable path, Central and South Asian countries could also benefit from the geographical proximity, regional connectivity and climate synergy of trading their energy resources with Asia and the Pacific, especially if they were to get preferential market access to the participating members of the Asia-Pacific Trade Agreement. Central Asian countries also face unique geopolitical circumstances, particularly the landlocked countries located between the Russian Federation and the Islamic Republic of Iran, the two dominant energy players. The coastal States have strong interests in ensuring their continued energy dominance and that exports from Central Asia would not bypass them. Thus, Central Asian countries might face less geopolitical resistance if they were to send their energy exports to the connected countries near to them. The Asia-Pacific Trade Agreement provides them this opportunity to exploit the situation to their advantage. To do this, they would need to consider acceding to the agreement as members. The process of accession is as follows: The Global Competitiveness Index is a composite statistic published annually by the World Economic Forum. The Energy Efficiency Factor is derived from subtracting final energy intensity from 1. A higher value represents greater efficiency.
Conclusion
Efforts aimed at achieving energy security in Asia and the Pacific have mostly favoured bilateral approaches, with the bulk of energy trade occurring with extra-regional countries.
Regional cooperation has occurred mainly within established subregional groupings, such as ASEAN. As a result, periphery countries have largely been marginalized even though such countries tend to possess rich resources. This present report has also shown that there is vast potential for synergistic gains to be achieved through intraregional trade pacts that are backed up with energy security goals.
The Asia-Pacific Trade Agreement is poised to serve as a framework for effective cooperation in energy trade. Not only does it span East and South Asia to include least developed countries together with the three major economies in the region, it is also the only operational trade agreement linking the economic powerhouses of China and India. Under the fourth round negotiations, tariff concessions have been both widened and deepened for more than 10,000 mutual-interest items (ESCAP, 2013a) . There are also certain items relating to energy that are already present in this concession list, thus providing a foundation for the expansion of energy trade.
Although the present paper has not analysed clean technology and renewable energies in detail, through the Agreement, there are potential gains for both participating members and Central and South Asian countries with regard to clean energy technology transfers and harmonizing of power grids to overcome the problem of intermittency in using renewable energy sources. Asia and the Pacific are considered the most dynamic region in terms of application of climate-smart goods and technologies (ESCAP, 2011a) 12 , with the Participating States of the Asia-Pacific Trade Agreement leading the way. Hence, there exists a mutually beneficial opportunity for consolidated trade cooperation. According to a report by the Pew Research Center, China "advanced its position as the epicenter of clean energy finance" in 2012 and the Asia-Pacific region became the "leading regional destination for clean energy financing" amid a decline in other parts of the world (The Pew Charitable Trusts, 2013). Thus, the strategic combination of fossil fuels and clean/renewable energies can forge a clear path for a sustainable energy transition for both participating countries of the Asia-Pacific Trade Agreement and Central and South Asian countries without sacrificing growth.
In view of the above analysis of trends, Central and South Asian countries and participating members of the Asia-Pacific Trade Agreement should consider jointly working towards 12 Over the period 2002-2008, imports of climate-smart goods and technologies rose six times. expanding the Agreement's membership to attain a 'win-win' situation for energy trade and energy security. As the Agreement is open-ended, it is easy for any ESCAP member to seek accession, which would also facilitate the free flow of goods and technological know-how for creating energy efficiency.
